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Effects of Planting Date 
on the Early Season Pest Complex 
and Yield in Cotton 
S. M1C1 sK1, 1 P.O. CoLYER, 1 K .T. NGUYE ,1 A o K .L. Koo cE2 
Introduction 
Cotton (Gossypium hirsutum L.) management for maximum economic yield 
involves the integration of a complex of interrelated management factors , including 
but not limited to: cultivar selection, planting date, fertilization, pest control, 
irrigation, crop termination , and harvesting. Altering one management practice 
may require the adjustment of the other fac tors in order to maintain maximum 
economic yield. 
Planting dates have received considerable attention often in relationship to 
cultivar selection and change in fiber quality. In Louisiana, Finley et al. ( 1964) 
reported ' Stoneville 3202 ' produced the same yield regardless of planting date 
(mid-April , early May, and mid-May pl anting dates) in 1959, while in 1960, 
' Stardel ' produced more seed cotton when planted in mid-May than when planted 
in either early May or mid-April. They also concluded that planting date influenced 
fiber properties, and the highe t quality cotton was produced from mid-May 
plantings . On the Texa High Plain , where o il moi sture is commonly a limiting 
factor, Bilbro and Ray ( 1973) reported that yield , lint percentage, fiber length, and 
micronaire were reduced, while fiber trength increa ed as planting dates were 
delayed. Cultivar difference indicated that the performance of earlier maturing 
cul ti vars was less adversely affected in the late June planting than the performance 
of late-maturing cultivars. Aguillard et al. ( 1980) concluded from a five-year study 
that the optimum conon pl anting date for yie ld in the Mis i sippi delta area of 
northeast Louisiana occurred between April 10 and May 10. 
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respecti vely, Red Ri ver Research Station, Louisiana Agricultural Experiment Station, LS U 
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Date of pl anting can also have an impact on the development of cotton seed ling 
disea:-es. Recommended practices for managing seedling di seases include delay ing 
planting until minimum soil temperatures increase above 68" F, pl anting certified 
and fungicide-treated seed, and applying in-furrow fungicides (Bird 198 1, Minton 
1986, Minton and Garber 1983, Rude 1984, Watkins 198 1 ). 
In -furrow fungicides are widely used to control seedling di seases. The 
combination fungicide Terraclor Super X (Terraclor plus Terrazole) provides good 
seedling di sease cont ro l and is widely used throughout the cotton belt (Minton 1986, 
Minton and Garber 1983, Sciumbato 1987) . 
The in-furrow app lication of Temik (a ldicarb) wi th Terrac lor Super X (TSX), 
recommended in Loui siana since 1984, is a commmon practi ce. Temik is a systemic 
insecti cide/nemati cide that controls a wide range of insect pests, including thrips 
(Cowan et al. 1966, Dav is et al. 1966, Hopk ins and Taft 1965, Scott et al. 1985), the 
cotton tleahopper, Pseudatomoscelis seriatus Reuter (Cowan et al. 1966, Cowan 
and Davis 1967. Davis et al. 1966), the tarnished plant bug, Lygus lineolaris (Pali sot 
de Beauvois) (Scott et al. 1985), and the cotton aphid, A phis gossypii Glover (Cowan 
et al. 1966, Dav is et al. 1966). Temik applied in-furrow can also be used to control 
overwin tering boll weev il s, A111ho11om11s gra11dis Boheman (Bariola et al. 197 1, 
Hopki ns and Taft 1968). Temik is also used in many cotton-growing states for 
nematode control (Kirkpatri ck 1987). 
The objecti ves of thi s study were to determine the influence of planting date and 
two different leve ls of earl y season pest cont rol (wi th and without Temik -TSX) and 
their interaction on stand estab li shment , seedling di sease, root-knot nematode 
infection, and yield of cotton. Add itionall y, weekl y wh ite fl ower counts were made 
th roughout the study for an analys is of the relationship between weekl y whi te fl ower 
count s and yield as influenced by the level of ea rl y season pest control. 
Materials and Methods 
These studies were conducted from 1984 through 1986 at the Red River 
Research Station, Boss ier Cit y. LA . The so il was predominan tl y a Norwood very 
fine sandy loam (fine -s ilty, mi xed calcareous. thermic Typic Udiffl uvent ). Nitrogen 
fert ili zati on was applied as urea at a rate of 50 lb /ac re in 1984 and 1985, and 60 
lb /acre in 1986. 
Plots were arranged in a randomi zed complete block des ign with a split -plot 
arrangement of treatments and fo ur replications. Main plots were planting date and 
were eight rows by 2 10 ft on 40- inch centers. Subplots were with and wi thout earl y 
season pest control (Temik-T X), and were fo ur rows by 2 10 ft. Seedbed preparation 
and fertili zation were completed on all plots on 22, 15, and 19 March in 1984, 1985, 
and 1986, respecti ve ly. The seedbed was not dragged until the clay of planting to 
maintain adequate so il moistu re for ge rmination. Planting dates for the three years 
are shown in Table I. Commercia ll y treated (doub le-treated) · Deltap ine 4 1' was 
planted on each date with and without Temik-TSX (a ldicarb at 0.50 lb ai/ac re plus 
Terraclor Super X at 1. 25 lb ai/ac re). The Temik -TSX was applied in-fu rrow with 
a fou r-row planter eq uipped with granul ar applicators. All plots were overs prayed 
with Orthene 75S P (acephate at 0. 18 lb ai/acre) on 12 and I I June, and 30 May in 
1984 , 1985, and 1986, respecti ve ly, to reduce ex tensive thrips damage in the cont ro l 
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Table 1.--Yield (lb seed cotton/acre) as affected by planting date and 
early season pest control, 1984-86 
Yield (lb seed cotton/acre) ' 
Date of Year 1984 1985 19862 
planting 19841985 1986 TTSX UTC Diff. TTSX UTC Diff . TTSX UTC Mean 
26 Mar x 1728 903 1316cd 
31 Mar x 1890 1008 1449bcd 
3 Apr x 1337 555 946d 
4 Apr x x 3289ab 3205a 84 2801abc 2220a 581" 
6 Apr x 3327ab 3053ab 274 
7 Apr x 1716 772 1244cd 
9 Apr x x 3190ab 2918abc 272" 2730abc 1974abc 756"" 
11 Apr x x 2662abc 1802a-d 860"" 1309 798 1054d 
12 Apr x 2662b 2507b-e 155 
14 Apr x 3340ab 3123a 217 
15 Apr x x 2520bc 1421d 1099·· 2435 1588 2012a 
17 Apr x x 3286ab 2962ab 324 3046ab 1588bcd 1458"" 
18 Apr x 1760 973 1366cd 
19 Apr x x 3667a 3077ab 590 2510bc 1507cd 1003 .. 
22 Apr x 3217a 1912a-d 1305" 
24 Apr x x 3120ab 2317de 803" 2136 1362 1749abc 
26 Apr x 3268ab 2190de 1078 
30 Apr x x 3761a 2356cde 1405"" 2276 1646 1961ab 
2 May x 3490a 2649a-d 841 " 
4 May x 3240ab 2358cde 882" 
5 May x 2366 1770 2068a 
6 May x 2620abc 2054ab 566" 
7 May x x 3078ab 2034e 1044"" 2455 1820 2138a 
8 May x 2466bc 1942a-d 524" 
9 May x 3364a 2309de 1055·· 
10 May x 2357c 2014abc 343 
11 May x 3192ab 2170de 1022·· 
12 May x 2158 1755 1956ab 
13 May x 2231cd 1516cd 715"" 
14 May x 2233 1802 2018a 
16 May x x 1720d 847e 873"" 2366 1923 2144a 
Mean 2012a 1334b 
Means within a column followed by the same letter did not differ significantly at the 0.05 
level (Duncan's Multiple Range Test). ·and •• = E < 0.05 and E < 0.01, respectively using 
Student's !-test. 
' TISX = Temik-TSX main plot, UTC =untreated control main plot. 
2 In 1986, means were calculated across treatments since the planting date X in-furrow 
treatment interaction was not significant. 
(w ithoutTemik-TSX) plots and faci litate the application of post-directed herbic ides . 
A standard insecticide program ba ed on Loui iana Cooperati ve Ex tension Service 
cotton insect control recommendation was initi ated fo llowing the initial Orthene 
75S P application fo r the remainder of the season each year. 
Plant Populations and Seedling Disease 
Seedling d isease was a sessed by quantify ing plant stands and applying a 
di sease index to the roots and hypocotyls of surv iving seedlings. Surviving plants 
were counted in the two center rows of each plot at two weeks after planting. Pl ant 
stands were dete rmined fo r the following planting dates: 4, 9 , 12, 17, 24, and 30 
April , and 7and 11May 1984; 4 ,9, 11 , 17,and22April ,and 8, 13,and 16 May 1985; 
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and 3, 11 , 18, 24, and 30 April, and 7, 12, and 16 May 1986. The root-hypocotyl 
disease index was taken from the same planting dates fo ur weeks after planting in 
1985 and 1986. o di sease index was taken in 1984. Twenty-five and 20 seed lings 
were se lected at random and removed from the plots in 1985 and 1986, respec ti ve ly. 
Plants were washed under tap water to remove any adhering soil , and eva luated for 
root and hypocotyl necros is. The disease index was as follows: 0 = no necros is, I 
= <32%, 2 = 33-65%, 3 = 66-100% necrosis on the roots and/or hypocotyl, and 4 = 
dead tap root wi th adven titious latera l roots developing above the dead area. 
Iso lati ons were made from some of these four-week-old cotton seedlings that 
were removed from the field for di sease index ing to identify causa l agents. Necrotic 
root and hypocotyrtissue was excised from the seedlings, submerged in 70% ethanol 
for 30 seconds, and surface di sinfected in 0 .5% (w/v) NaOCI for three minutes. 
Tissue samples were plated on potato-carrot agar ac idified to pH 4.0 with lactic ac id 
and incubated in the dark at 24° C for seven days prior to identification. 
Root-knot Nematode Ratings 
Root-knot nematode rati ngs were made six weeks after planting on 25 plants/ 
subplot in 1985 and 20 plants/subplot in 1986 se lected at random. Nematode ratings 
were made from the same planting dates that di sease indices were determined for 
in 1985 and 1986. ematode ratings were based on the number of ga ll s per plant 
and adj usted to a scale of 0 to 4, where 0 = no ga ll s, I = 1-5 gall s per plant , 2 = 6-
10 gall s per plant , 3 = 11-15 gall s per plant, and 4 = 16+ gall s per plant. 
Thrips Counts 
Thrips counts (predominantl y Frankliniella spp.) were made week ly during 
May of each year by sampling one or two planting dates with seedlings in the 2-4 
true leaf stage. Thus, earl y planting dates were selected in earl y May and late 
planting dates in late May. Five plant~ were randomly removed per subplot and 
brought into the laboratory where the number of thrips per plant was determined 
under a di ssecting microscope. 
White Flower Counts 
White flowers were counted in the center two rows of each 2 10 ft-long subplot. 
Flower counts were made on the fo llowing dates: 22 and 26 June, 2, 5, 9, 12, 16, 20, 
and 25Jul y, and I August 1984;20,25,and 28 June,3,8, 12, 17,26,and 30 July, 
and 5, 9, 13, and 19 August 1985; and 30 June, 3, 7, I 0, 14, 17, 2 1, 24, 28, and 3 1 
July, and 4, 8, 12, 14, 19, 22, and 25 August 1986. 
Linear and quadratic regression models were tested (SAS Institute 1985) to 
determine the best-fit relationship between yie ld and average weekly flower counts, 
acc umulated weekly flower counts, and flower counts during I 00 degree-day (DD) 
increments (900-2 100 DD) accumulated from the date of planting. A DD is the 
average daily temperature minus 60° F. No upper threshold was used in the DD 
ca lculati ons. If more than one flower count was made during a week , a weekly 
average was calcu lated and used in the regression model. The I 0 weekly periods 
were: Week I ( 16-22 June), Week 2 (23-29 June), Week 3 ( 30 June-6 July), Week 
6 
4 (7- I 3 July), Week 5 ( 14-20July), Week6 (2 1-27 Jul y), Week 7 (28 July-3 August). 
Week 8 (4- 10 August), Week 9 ( 11 - 17 August), and Week 10 ( 18-24 August) . 
Yield 
Yield data were obtained by mechanically harvesting the center two rows of 
each subplot. Plots were defoliated when an estimated 65% of the bolls in each 
subplot were open and harvested within two weeks. First harvests each year were 
done on two dates in order to ensure the plots and subplots were harvested near their 
optimum time. In 1984, the first four planting dates were harvested on 20 
September, with the remaining planting dates being harvested 28 September. All 
plots were harvested a second time on 6 ovember. In 1985, the first six planting 
dates were harvested on 20 September, with the remaining plots harvested on 10 
October. All plots were harvested a second time on 5 November. In 1986, the 
Temik-TSX subplots from the first nine planting dates were harvested on 23 
September and aga in on I 0 October. The remaining planting dates were harvested 
on I 0 and 22 October. 
Data were subjected to an ana lysis of variance to determine significant main 
effects and planting date X in-furrow treatment interactions. Means were separated 
by Duncan's Multiple Range Test CE < 0.05) or Student 's t-test. For stat istical 
analyses , "s ignificant" indicates a difference or effect detected at the 0.05 level of 
significance CE < 0.05). " Highl y significan t" indicates a significant effect at the 0.0 I 
level CE < 0.0 I). " ot significant" indicate the difference or effect was not 
significant at the 0.05 level CE> 0.05). Regress ion models were tested to describe 
the best fit between planting date and yie ld, and to determine the effects of planting 
date on plant populations, and disease indices (SAS Institute 1985). Data were 
analyzed separately for each year ince the number and dates of planting.varied from 
year to year, and initial analyses indicated that the interaction between planting date 
and early season pest control was not con istent from year to year. 
Weather data were collected from a ational Weather Service Cooperative 
Climatic Station located at the Red Ri ver Research Station. 
Results and Discussion 
Weather 
Rainfall data for March through May ( 1984-86) are shown in Table 2. Rainfall 
prior to planting in 1984 was only 0.44 inches below normal (normal based on a 20-
year average, 1967-86) from January through March. In April and May, rainfall was 
approximate ly 1.5 inches below normal each month . However, moisture was 
adeq uate for planting and seed germination. Total rainfall for 1984 was less than 
0.50 inches below normal. Soi l temperature at four inches were slightly below 
normal (nonnal based on a 20-year average, 1967-86) through mid-April and 
slightl y above the ir 20-year average from late Apri l through May. Minimum soil 
temperatures at four inches were 55, 6 1, 70, and 72° Fon 1 and 15 April and I and 
15 May, respective ly. 
Rainfa ll prior to planting in 1985 (January through March) was 0.87 inches 
above nonnal. Rainfall for April was normal at 3. 11 inches; however, 2.84 inches 
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Table 2.--Monthly precipitation for March through May (1984-86) and 
departure from 20-year average (1967-86), Red River Research Station, 
Bossier City, La. 
PreciQi tat ion in inches 
1984 1985 1986 
Month Rainfall De12arture Rainfall De12arture Rainfa ll De12arture 
March 3.98 -0.01 4.88 0.89 0.79 -3 .20 
April 1.77 -1.59 3.11 -0.25 3.81 0.45 
May 3.75 -1.64 2.43 -2.96 5.20 -0.19 
occurred during the last nine days of April. These frequent rains in late April, along 
with I. I 0 inches on I May, are the reason no plantings were made in 1985 from 23 
April th rough 5 May. Although rainfa ll was below normal for May, there was 
adequate moisture for seed genn ination on all planting dates. Soil temperatures in 
1985 were comparable to the 20-year ave rage during April and May, and genera ll y 
increased throughout the plant ing season. Minimum so il temperatures at four 
inches were 57 , 68, 73, and 70° Fon I and 15 April and I and 15 May, respec ti ve ly. 
In 1986, rainfall from January th rough March was 7.3 inches below normal. In 
addition, ra in fa ll in ovember and Decemberof 1985 was below nonnal. There was 
no precipitation between 12 March and I I April. Although ra in fa ll was nom1al in 
April , the entire month 's rainfall (3.8 1 inches) occurred on two dates ( 12 Apri l--0.74 
inches and 20 April --2.5 1 inches) . Rain fa ll in May was normal, while June rainfall 
was 14.32 inches above the 20-year average ( 1967-86). Rain fa l I for 1986 totaled 
67.99 inches, or 19.64 inche above normal , with almost 50o/c of the total year's 
rainfall occun·ing in just two months--June and ovember. Due to limi ted rainfa ll , 
seed germination in the earl y plantings of 1986 was adversely affected by the lack 
of so il moisture. Soil temperatures in mid-March through earl y April of 1986 
averaged I 0- 12° F above normal. Minimum so il temperatures at fou r inches were 
66, 63 , 70, and 75° F on I and 15 April , and I and 15 May, respecti vely. 
Plant Populations 
Highl y significant differences(£ < 0.0 I) in plant populations occ urred among 
planting dates in 1984. In 1985 and 1986, plant population differences occurred 
among planting dates and between in-furrow treatments, but the interactions were 
not significant. In 1985 and 1986, plant s treated with Temik -TSX had significantly 
higher pl ant popul ations than the cont ro l plots. The pl ant populations of the treated 
plots were 12. 1 and 12.9% greater than the control plot s :n 1985 and 1986, 
respec ti ve ly. 
In 1984, plant populat ions increased slightl y as pl antings were delayed th rough 
24 Apri l and then remained constant through mid-May (Figure I). The relationship 
between planting date and plant popul ati on was best described by a cubic regress ion 
fo r both the Temik-TSX and cont ro l plots (R 2=0.4 1 and 0.35, respecti ve ly). 
In 1985, plant populations increased slightly in late April and earl y May and then 
dec lined slightly in mid-May (Figure I). For the control plot, the significan t 
relationship between plant popul ation and planting date wa best described by a 
cubic regress ion (R2=0.33). The relationship was not significant for the plots treated 
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Figure 1. The effect of early season pest control using Temik-TSX in-
furrow on the relationship between planting date and seedling 
population, 1984-86. * and ** = f<0 .05 and f<0.01 , respectively. Fort he 
regression equations, X = Julian date. 
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with Temik-TSX . 
The effect of planting date on plant populations was greatest in 1986. In 1986, 
plant populations were low in earl y April, increased in late April and earl y May, and 
remained fairly constant through mid-May (Figure I). The cubic re lati onships 
between planting date and plant population were highl y significant for both treated 
and control plots. 
The most important fac tors affecting the development of seed ling di sease are 
soil temperature and moisture (Rude 1984, Sinclair 1965, Watkins 198 1 ). One of 
the recommended practices for managing seedling di seases in cotton is to de lay 
planting until minimum soi l temperatures increase above 68° F. Several reseachers 
have reduced plant losses due to seedling diseases by planting later (Fulton et al. 
1956, Garber 1986, McCarter and Roncadori 1971 ). 
In this study, plant populations genera ll y increased with later planting dates as 
soil temperatures increased. The effect of planting date on plant populations was 
much greater in 1986 than in e ither 1984 or 1985. In 1984, soil moisture was 
adequate and soil temperatures were slightl y be low normal from early to mid-April. 
After mid-April , soil temperatures were normal and continued to increase through 
mid-May. In 1985, soil moisture was adeq uate, and so il temperatures were 
comparable to the 20-year average and increased as planting was delayed. During 
1986, soil moisture was below normal based on the 20-year average, and soil 
temperatures were slightl y above normal. The low plant populations for the earl y 
planting dates in 1986 were attributed more to the unusually dry conditions that 
impaired seed germination and seedling survival rather than seedling di seases. 
Soil temperature and moisture are not the only factors that can affect the 
development of seedling di sea es. Other factors, including planting depth (Hernandez 
et al. 1987, Minton and Garber 1983, Rude 1984, Watkins 198 1 ), herbicides (Rude 
1984, Sinclair 1965, Watkins 1982), and densi ty and virulence of pathogen 
inoculum (Hernandez et a l. 1987, Minton and Garber 1983, Watkins 1982), can act 
independently or together to influence seedling di seases, but the ir role was not 
examined in thi study. 
Plant populations averaged across all pl anting dates were improved by the 
application of Temik-TSX. The application of Temik-TSX has prev iously been 
reported to improve seedling stands (Colyer et al. 1987, Minton 1986). The 
combination fungic ide TSX (Terraclorplus Terrazole) provides excellent control of 
seedling di seases caused by Rhi:octonia and Pythium (Minton 1986, Minton and 
Garber 1983). The addition ofTemik provided protection from earl y season insects 
and nematodes, which pred ispose plants to seedling di sease (Colyer et al. 199 1, Neal 
and Newsom 195 1, Sinclair 1965 , Watkins 198 1 ). Lack of a significant interaction 
between planting date and in-furrow treatment , along with a signifi cant treatment 
effect, indicate the positive influence of earl y season pest control on seedling 
survival independent of planting date. 
The improvement in plant populations with the application of Temik+ TSX 
indicates that earl y season pests have a role in seedling survi val. Seedling di seases, 
however, are onl y partially responsible for seedling surviva l. Poor seed-soil contact, 
low oil moisture , improper planting depth, and excessive rates of herbic ides can 
cause poor germination and seedling surviva l. There was no ev idence during thi s 
study that cutworms or other so il insects affected plant populations. A di sease index 
will provide addi tional in forma tion on the infection of seedlings by plant pathogens. 
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Seedling Disease Development 
Disease indices were not determined in 1984. In 1985 and 1986, mean values fo r 
the di sease indices were significantly different between in-furrow treatments and 
among planting dates. Applications ofTemik-TSX resulted in significantly lower 
di sease indices on all planting dates in both years, except 13 May 1985. The 
differences in di sease indices between treatments were smallest for the May 
planting dates. 
Significant interactions were found between planting date and in-furrow treatment 
in 1985 and 1986. The relationship between planting date and in-furrow treatments 
was best described by a quadratic equation for the control plot and by a cubic 
equation for the treated plot in 1985 (Figure 2). In 1986, the relationship was best 
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Figure 2. The effect of early season pest control using Temik-TSX in-
furrow on the relationship between planting date and disease index, 
1985-86. * and**= f<0.05 andf<0.01 , respectively. For the regression 
equations, X = Julian date. 
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described by a quadratic equation for both in-furrow treatments (Figure 2). Genera ll y, 
di sease indices were high th roughout April and dec lined in May . 
The principal fungi isolated from necroti c seedlings were Rhi:octonia spp. and 
Fusari11m spp. Rhi:octonia spp. were isolated from 43 and 35% of the seedlings in 
1985 and 1986, respectively. F11sari11111 spp. were recovered from 41 % of the 
seedlings in 1985 and 39% in 1986. Py1hi11m spp. were isolated less frequently (8 
and 6% in 1985 and 1986, respecti ve ly). 
Although plant populations were not greatl y reduced fo r the early pl antings 
made under cool conditions in 1985. di sease indices and random isolations from 
surviving seedlings indicated that seed lings were being in fected. In both 1985 and 
1986, di sease index values were high in early April and declined in late April and 
early May. The red ucti on in di sease indices in the late plantings was attributed to 
the wam1er . oil temperatures. Wam1er so il temperatures favo r rapid seedling 
growth and reduced fungal in fec tion (Bird 198 1, Fulton and Bollenbacher 1959, 
Garber 1986, Minton 1986, Rude 1984). 
Non-letha l infect ion of cotton seedlings that results in stunting, delayed fruiting, 
and reduced yields has been report ed by other researchers (Batson 1982, Roncadori 
et al. 1968 , Roncadori and McCarter 1972, Wallace et al. 1983 ). Because of these 
non- lethal effects, reductions in disease indices may be as important as seedling 
surviva l. The reduction in disease indices at all pl anting dates wi th the application 
of Temik-TSX provides some justification fo r it s use even in late planted cotton . 
Root-knot Nematode Ratings 
Significant differences were found in root-knot nematode indices between in-
furrow treatments in 1985 and 1986. No significant differences were fo und in 
nematode indices among pl anting dates in 1985 or 1986, nor was the planting date 
X in-furrow treatment interaction significant either yea r. Vari ation in ga lling 
among planting dates is attributed to an uneven distribution of the nematode in the 
so il. 
ematode indices from the control plots across planting dates were significantly 
higher than indices from the Temik-TSX plots. ematode indices for the control 
plots never dropped below I in 1985 or 1986, while the Temik-TSX plots never had 
indices above 0.5 (Figure 3). The mean nematode indices for the control plots were 
2.4 and 1.9 in 1985 and 1986. respecti ve ly. The mean nematode indices for the 
Temik -TSX plots were 0.2 in 1985 and 0. 1 in 1986. 
In this study, Temik provided exce llent control of nematodes on seedling cotton. 
Root-knot nematode ga lling was consistentl y higher in the cont ro l plots compared 
with the Temik-TSX plots across all planting dates. The lack of a significant 
interaction effect between planting dates and in-furrow treatment both years also 
indicates that reducing root-knot nematode infection was independent of planting 
date. 
Th rips 
Data on th rips counts are shown in Figure 4. In 1984. thrips counts in the control 
plots increased from less than one thrips/plant on 2 May to approx imately 19 thrips/ 
pl ant on 31 May. 
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Figure 3. The effect of early season pest control using Temik-TSX in-
furrow on the relationship between planting date and nematode index, 
1985-86. • = E<0.05. For the regression equations, X = Julian date. 
In 1985, thrips counts in the control plot increased from eight thrips/plant on 30 
April to 16 thrips/plant on 16 May before decreasing to five thrips/plant on 23 May. 
This was the on ly year such a dramatic drop in thrips counts occurred during May. 
By 3 1 May, the thrips count had increa ed to 10 thrips/plant. 
In the contro l plots in 1986, th rips counts increased to over 22 thrips/plant on 23 
May wi th onl y a slight drop to 19 thrips/plant on 30 May. The numberofthrips/plant 
never exceeded one in the Temik-TSX plots during the three-year study. 
Temik provided exce llen t control of early season thrips in this study. In general, 
thri ps counts were significantly higher in the control plots than in the Temik-TSX 
plots. 
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Figure 4. The effect of early season pest control using Temik-TSX in-
furrow on May thrips populations, 1984-86. 
Yield 
Signi ficant d ifferences occurred among planting dates and between in-furrow 
treatments all three years. The interaction between pl anting date and in -furrow 
treatment was signi ficant in 1984 and 1985 , but not in 1986. 
In 1984 (Table 1 }, few signifi cant di fferences in yie ld occurred among planting 
dates in the Temik-TSX plots. Yie lds ranged from a low of2662 lb seed cotton/acre 
(planted 12 April ) to a high of 376 1 lb (30 April ). The re lati onship (r2 = 0.02) 
between planting date and yie ld was not signi ficant (Figure 5) . The control plots 
dec lined in yie ld as plantings were de layed (r2 = 0.67). The Temik-TSX plots 
produced greater yie lds than the control plots on a ll planting dates, with signifi cant 
d ifferences occurring mostly after 19 April. Differences ranged from a low of 84 
lb seed cotton/acre (4 April ) to a high of 1405 lb (30 April ). 
Since moisture was not a limit ing fac to r in seed germination in 1984, the steady 
decline in yields in the control plots was poss ibly caused by increased th rips damage 
as planting were delayed. T hrips numbers per plant increased on each success ive 
sampling date in May. Yie lds in the Temi k-TSX plots were not adverse ly affected 
by a delay in planting, since thrips were controlled by the Temik-TSX . Small 
increases in yie ld were observed in Temik-TSX treated plots in the early plantings 
as a re ult of the low infestation of th rips during earl y May of 1984. Th rips numbers 
per plant d id not exceed two until the third sampling date on 16 May. 
In 1985, the relationship between planting date and yie ld for the Temik-TSX and 
contro l plots wa best described by a signifi cant quadratic (R2 = 0 .67) and a highly 
signifi cant cubic (R2 = 0.88) regression model, respecti vely (Figure 5). Yields of 
14 
--. 
Q) 
I.... 
0 
cu 
--c 0 
+-' 
+-' 
0 
0 
"O 
Q) 
Q) 
(/) 
.0 
"O 
Q) 
>-
3000 
2500 
2000 
1500 
1000 
3500 
3000 
2500 
2000 
1500 
1000 
4000 
3500 
3000 
2500 
A Combined 
Y= - 628 + 20.38X 
r2-o.4o•• 
A OTemik TSX 
Y-200 + 16.19X 
r2 -o.52• 
1986 -
0 0 
0 
o ___ c;o 
o_ - - - ~ - .-
0 0 
.... 
_o. .. 
OTemik TSX 
Y=-12562 + 280.53X - 1.275x2 
R2=0.67 ° 
0 
0 
0 -----
- -O-o 
• 
• 
0 0 
A •Control 
Y--1 415 + 24.56X 
r2 - o. 79•• 
1985 
- 0 
- -0 
Q ..{) 
. ' 
0 
A • Control 
Y=266900 - 7019.24X + 61.55ax2 - o. 179x3 
R2=0.88 .. • 
A • Control 
Y-5662 - 26. 74X 
r2=0.57 .. 
OTemik TSX 
Y-2937 + 3.05X 
r2=0.02 
0 
1984 
0 
0 
~0- - ..2 ..0 - - -o- - -o- 0-
0 • • 0 0 0 
• 
2 6 31 5 10 15 20 25 30 5 10 15 20 
Apri l Moy 
Date 
Figure 5. The effect of early season pest control using Temik-TSX in-
furrow on the relationship between planting date and yield, 1984-86. * 
and**= f<0.05 and f <0.01 , respectively. For the regression equations, 
X = Julian date. 
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cotton plots treated with Temik-TSX peaked on 22 April , with all planting dates 
after 6 May produc ing significantly less seed cotton/acre than the 22 Apri l planting 
date (Table I). The last planting date ( 16 May) produced significant ly less seed 
cotton per ac re than the first fo ur planting dates. Yields for the control plots ranged 
from 2220 lb seed cotton/acre (4 April ) to 847 lb on 16 May. Yields also exceeded 
2000 lb on 6 and 10 May. The Temik-TSX plots produced significan tl y more seed 
cotton per ac re than the control plots on all planting dates except for I 0 May. Yield 
differences between treatments ranged from 343 to 1458 lb seed Colton/ac re on I 0 
May and 17 Apri l, respec ti ve ly. 
Since moisture and plant stands in 1985 were adequate to ensure maximum yield 
across all pl anting .dates, thrip infes tati on might ex plain yield differences in the 
cont ro l plots. Yields in the contro l plots dec lined rap idly over the first fo ur plant ing 
dates as thrips increased (Table I and Figure 5). During the three-year study, the 
only significant decline in th rips occurred in 1985 on the 23 May sampling date (22 
April planting date) when thrips declined to five per plant. Thi s decline in thrips 
numbers was assoc iated with an increase in yield for the 22 April through I 0 May 
pl anting dates. Thi s decrease in thrips may have been the result of a heavy rai n (0.93 
inches) on the day preceding the 23 May sampling date. Significant yield increases 
in the Temik-TSX plots over the control plots were observed in the earl y plantings 
of 1985 in contrast to 1984. This was likely the result of higher th rips numbers in 
early May of 1985 compared with earl y May of 1984 (Figure 4). 
Since the planting date X in-furrow treatment in teraction was not signi fi cant in 
1986. the two in-furrow treatments were averaged ac ross pl anting dates and the 
dates were averaged across the two in-furrow treatment s (Table I ). Average yield 
ofTemik -TSX pl ots (20 12 lb seed cotton/acre) was significantl y higher than the 
average yield of the cont rol plots ( 1334 lb ). Yie lds increased as plantings were 
delayed (Table I and Figure 5). and a hi ghl y signifi cant relationship ex isted between 
planting date and yield (r1 = 0.40). 
In 1986, lack of so il moisture resulted in poor stands in all plots for the earl y 
pl ant ings (Figure 3). Stand counts increased in both the Temik -TSX and control 
plots from less than one plant /row ft on the 26 March planting date to more than two 
pl ant s/row ft on the last planting date ( 16 May). During thi s three-year study, the 
onl y other date (cont ro l-- 16 May 1985) with a stand of less then one plant/row ft 
prod uced signi fica ntl y less seed cotton/ac re compared with all other planting dates 
that year. All other plots in 1984 and 1985 had between one and three plants/row 
ft. Prev ious research in Loui siana de termined that little difference in yield can be 
expec ted when plant popul ations average one to three plant s/row ft (Burch 1970). 
Thus, in 1986. increases in plant popul ations due to improv ing soil moisture 
conditions in mid-May were more import ant than the increase in th rips in determining 
yield response to plant ing dates. 
White Flower Counts and Yield 
In the discuss ion of white nower count s and yield, the terms ·'relationship" and 
.. assoc iation" have been used interchangably. Also the relationships or assoc iations 
between white nower counts and yield were all positi ve. 
Week /\' Whire Flower Co1111rs. Coe ffi cients of determination for the linear 
relati onships between weekl y white nower count s and yield are shown in Table 3. 
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Table 3.--Linear relationships between weekly white flower counts and 
total yield from mid-June through mid-August1 
Coeff icients of determination (r2) 
Year Week Week Week Week Week Week Week Week Week Week 
1 2 3 4 5 6 7 8 9 10 
Temik-TSX 
1984 0.00 0.00 0.03 0.04 0.08 0.29· 0.13 
1985 0.08 0.44 .. 0.53 .. 0.69 .. 0.75 .. 0.59 .. 0.31 0.14 OAT 0.54 .. 
1986 0.34. 0.25 0.02 0.00 0.10 0.35* 0.31· 0.36. 0.31 * 
Combined: 0.06 0.11 • 0.17" 0.07 0.00 0.56 .. 0.01 0.05 0.00 0.01 
Control 
1984 0 .3T 0.54 .. 0.64 .. 0.64 .. 0.71 .. 0.62 .. 0.10 
1985 0.20 0.20 0.20 0.30 0.41 • o.58*· 0.61 •• 0.15 0.00 0.05 
1986 0.04 0.00 0.04 0.21 0.88 .. o.7o·· 0.44*• 0.23 
Combined: 0.22·· 0.24 .. 0.25 .. 0.21 .. 0.04 0.73** 0.11· 0.50·· 0.22· 0.14 
·and ·· = .E < 0.05 and .E < 0.01 , respectively. 
' Week 1 (16-22 Jun), Week 2 (23-29 Jun), Week 3 (30 Jun-6 Jul) , Week 4 (7- 13 Jul), 
Week 5 (14-20 Jul), Week 6 (21 -27 Jul), Week 7 (28 Jul-3 Aug), Week 8 (4-1 O Aug), Week 
9 (11 -17 Aug), Week 10 (18-24 Aug). 
In general, the quadratic relation hips between flower counts and yie ld were not 
significantly greater than the linear relationships alone; therefore , onl y the linear 
relationshi ps are shown. The only exceptions occurred in Week 6of1984 and Week 
3 of 1986 fort he Tem ik-TSX plots when the quadratic regress ion model significantly 
improved fit over the linear model. 
In the Temik-TSX plots, the onl y significant as ociation in 1984 between white 
flower count and yie ld occurred in Week 6. while significant associations occurred 
in seven of the 10 week ly counts in 1985. In 1986, ignificant associations for the 
linear regressions occurred in Weeks 2 and 7 to 10. The best relationship between 
week ly white flower counts and yield in the three-year combined ana lysis occurred 
in Week 6 (r2 = 0.56). 
In the control plots in 1984, ignificant coefficient of determination were fo und 
between weekly white flower count and yield for Weeks 1 through 6. The best 
associations for the linear regress ions occurred in Weeks 5, 7, and 7 for the years 
1984 to 1986, respectively . As with the Temik-TSX plot, the best re lationship 
between weekly flower count and yield for the control three-year combined ana lysis 
occurred in Week 6 (r2 = 0.73). 
Regress ion equations for the Temik-TSX and control plot at Week 6 are shown 
in Figure 6. The regression equation for ~e Temik-TSX three-year combined 
ana lysis wa Y = 1375.2 + 14.76X, where Y =expected yield in pounds of seed 
cotton per acre and X =the mean number of white flowers per 100 ft of row (Figure 
6). The low coefficients of determination for both in-furrow treatments in Week 6 
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Figure 6. The effect of early season pest control using Temik-TSX in-
furrow on the relationship between white flower counts and yield tor 
a) Temik-TSX plots at Week 6 (21-27 July), b) control plots at Week 6 
(21-27 July), and c) control plots at 1600-1700 degree-days (DD), 1984-
86. * and ** = f<0.05 and E<0.01 , respectively. For the regression 
equations, X =no. of white flowers/100 ft row. 
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of 1986 may be the result o f low fl owering rates during the first two weeks ( 16-29 
June) of sampling, since few fl owers were present during Week I in the Temik-TSX 
plots and during Weeks I and 2 in the control plots. This de lay in flowering probably 
was caused by unusuall y heavy June rains. In June of 1986, rain fa ll was 18.46 
inches, or 14.32 inches above the 20-year average for June. 
For each week, the coeffic ients of determination in the three-year combined 
analysis were generall y higher fo r the control than the Temik-TSX treatment (Table 
3). Signifi cant associati ons between white fl ower counts and yie ld in the combined 
analysis of the control plots occurred in e ight of I 0 weeks compared with only three 
of I 0 weeks for the Temik-TSX plots. 
Since cotton yie ld is a fu nction of the number of fl owers produced and the 
number of bolls retained, the lower coeffi c ients of determination between weekl y 
white flower cmmts and yield in the Temik-TSX plots may be the result of increased 
shedding. This shedding may be the result of an increased boll load resulting from 
increased bud and fl ower prod uction. Boll load has been shown to be the primary 
cause for boll shedding and for low fl owering rates during mid-season (Ehlig and 
LeMert 1973). The Temik-TSX plots produced fl owers earlier and at a greater rate 
than the control plots for each planting date. The highest yie lds obtained during the 
study occurred in 1984 in the Temik-TSX plots (Table I ), when some of the lowest 
coefficients of determination in the study were obtained for the weekly periods 
(Table 3). 
Accumulated Weekly Flower C aunts. In 1984, none of the associations between 
weekly white flower counts and yie ld were significant in the Temik-TSX plots 
(Table 4). Coefficients of determination were significant for all accumu lated 
week ly periods during 1985. In 1986, accumulated weekly flower counts were 
significantl y associated with yie ld in Weeks 1-2, 1-9, and 1- 10. When analyzed 
across years, coefficients of determination for the accumulated flower counts were 
significant during all weeks except Week 1-5. The highest associations occurred 
as flower counts were accumulated over longer intervals. 
In the control plots in 1984, assoc iati ons between weekly flower counts and 
yield were significant for all acc umulated weekl y periods (Table 4). Associations 
were signifi cant when fl ower counts were accumulated for fi ve weeks or more in 
1985 and seven weeks or more in 1986. When analyzed across years, associations 
between flower counts and yield were ignificant for all acc umulated flower counts. 
In compari son to the coeffi c ients determined for the single count at Week 6 for 
each in -furrow treatment (Table 3), the coeffi cients of determination for accumulated 
weekly white fl ower count fo r Weeks 1-6 were lower for each in-furrow treatment 
(Table 4). Therefore, a single white fl ower count during Week 6 (2 1-27 July) was 
as highl y assoc iated with yield as wa the accumulated weekly counts made from 
Weeks I through 6. The only association that was signifi cantly higher than a single 
count at Week 6 occurred by accumulating counts for all I 0 weeks in the Temik-
TSX plot. 
The coeffi c ients of dete rmination for the combined analysis, when flower 
counts were accumulated fo r the entire sampl ing period, were highly significant for 
both the Temik-TSX (r2 = 0.79) and control (r2 = 0.70) plots. Grimes et al. ( 1969) 
also found significant pos itive corre lati ons between the numberoftlowers produced 
during a season and yie ld . The correlation coeffi c ients in the ir study were 0.72 and 
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Table 4.--Linear relationships between accumulated weekly white 
flower counts and total yield from mid-June through mid-August1 
Coefficients of determ ination (r2) 
Year Weeks Weeks Weeks Weeks Weeks Weeks Weeks Weeks Weeks 
1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 1-10 
Temik-TSX 
1984 0.00 0.00 0.01 0.02 0.09 0.16 
1985 0.33 .. 0.44" 0.55 .. 0.64'" 0.71 .. 0.78 .. 0.80 .. 0.78 .. 0.53 .. 
1986 0.34" 0.26 0.05 0.01 0.00 0.04 0.20 0.59 .. a.as· · 
Combined: 0.1 o· 0.14' 0.12· 0.05 0.25 .. 0.24· · 0.58 .. 0.76 .. 0.79 .. 
Control 
1984 0.51" ' 0.58 .. 0.64 .. 0.69"' o.7o·· 0.70" 
1985 0.19 0.20 0.26 0.34* 0.46" 0.54 .. 0.61 •• 0.62'' 0.52 .. 
1986 0.04 0.01 0.02 0.09 0.41' 0.58 .. 0.74 .. 0.86 .. 
Combined: o.2s·· 0.26 .. 0.26 .. 0.15' 0.44 .. 0.44 .. 0.64"" 0.72 .. 0.70·· 
• and •• = .E < 0.05 and .E < 0.01 , respectively. 
1 Week 1 (16-22 Jun) , Week 2 (23-29 Jun) , Week 3 (30 Jun-6 Jul), Week 4 (7- 13 Ju l), 
Week 5 (14-20 Jul), Week 6 (21-27 Jul), Week 7 (28 Jul-3 Aug), Week 8 (4-10 Aug), Week 
9 (11-17 Aug), Week 10 (18-24 Aug). 
0.70 on a Hesperi a (course- loamy, mi xed, nonac id, thermic, Xeri c Torriorthents) 
and Panache (fine- loamy, mixed, ca lcareous, therm ic, Typic Torri orthents) soil , 
respectively. 
JOO Degree-day Increment Flower Counts. The coe fficients of determination 
for the linear regress ions of weekly white fl ower counts and y ield at 100 DD 
increments are shown in Table 5. In the Temik -TSX plots in 1984, only the 
quadratic regression (not shown) at 1700 to 1800 DD showed a significalll 
relationship between white flower coulll and y ield (R 2 = 0.79) . In 1985, significant 
or highl y signi ficant associations were determ ined for DD 1000 to 11 00, DD 11 00 
to 1200, and DD 1400 to 1500. In 1986, highly significant assoc iations were 
detennined for all I 00 DD incremems from 1200 to 1700. For the combined 
analys is, highl y significalll re lationships for the linear regress ion models occurred 
at DD 900 to I 000, DD I 000 to 11 00, and DD 1600 to 1700. 
A lthough as~oc.ia ti on s during several 100 DD increments each year in the 
control were sign i ficant (Table 5), the highest pos itive assoc iation for the combined 
three-year analys is occurred at DD 1600 to 1700 (r2 = 0.63 ). oe ffi cients of 
determination for the indi vidual years at DD 1600 to 1700 were all signi fi cant. 
Regression equations and associati ons for the contro l plots for DD 1600 and 1700 
are shown in Figure 6. The highest pos iti ve assoc iation between white fl ower count 
and y ield at DD 1600 to 1700 occurred in 1986 (r2 = 0.82) . 
The summations of publi shed data for degree-days from plami ng to peak bloom 
is in the range of850 to 1625 DD (M auney 1986). An eight-year study at Stonev ille, 
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Table 5.--Linear relationships between weekly white flower counts and 
total yield at 100-degree day increments from 900-2000 degree-days 
Coetticients of determination (r2) 
DD DD DD DD DD DD DD DD DD DD DD 
900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 
Year -1000 -1100 -1200 -1300 -1400 -1500 -1600 -1700 -1800 -1900 -2000 
Temik-TSX 
1984 0.01 0.07 0.07 0.12 0.08 0.00 0.05 0.00 0.37 
1985 0.32 0.53"' 0.66" 0.27 0.43 OAT 0.30 0.00 0.06 0.10 0.34 
1986 0.05 0.00 0.25 0.49 .. 0.54 .. 0.75" 0.54'' 0.64" 0.01 0.11 0.04 
Combined: 0.23 .. 0.33 .. 0.10· 0.07 0.01 0.02 0.02 0.24 .. 0.01 0.04 0.01 
Control 
1984 0.34' 0.54'" 0.25 0.52 .. 0.47"" 0.05 0.37' 0.62" 0.02 
1985 0.18 0.39' 0.49' 0.54" 0.64" 0.45' 0.52' 0.71' 0.40' 0.45" 0.01 
1986 0.03 0.22 0.42" 0.52 .. 0.69 .. 0.79 .. 0.82" 0.35' 0.15 0.10 
Combined: 0.26 .. 0.46 .. 0.11· 0.14" 0.12· 0.06 0.07 0.63" 0.25" 0.36" 0.12 
• and .. = .E < 0.05 and .E < 0.01 , respectively. 
MS determ ined peak bloom for cotton to be 1623 DD (Cathey 1985). This would 
indicate that the high association · obtained at DD 1600 to 1700 occurred at 
approximately peak bloom. The numbers of degree-days accumul ated between the 
first and the last planting date were 261. 410, and 433 for 1984 through 1986, 
respecti ve ly. From the firs t planting date each year, 1600 DD was reached on 22, 
18, and 17 Jul y for 1984 th rough 1986, respectively. Sixteen hundred degree-days 
was reached for the last planting date each yea r ( 1984 through 1986) on 5, 5, and 3 
August, respecti vely. Although peak bloom was dependent on planting date and 
earl y season pest control , in genera l, peak bloom, as determined by the actual white 
fl ower counts on each sampling date , occurred between 17 Jul y and 5 August for 
both treatments. Thus, the high a ociation between white flower counts and yield 
at Week 6 (2 1-27 July) and at DD 1600 to 1700 may be the result of these sampling 
periods closely approximating the average time of peak bloom. 
Summary and Conclusions 
The dates evaluated in this study represent the nonnal range of cotton planting 
dates in Louisiana, as well as early date (late March and earl y April ). The 
application ofTemik-TSX for early sea on pest control generall y improved eedl ing 
survi va l and reduced disease indices for the planting dates in thi study. Some of 
the reductions in seedling populations in this study may be acceptable, because of 
the cotton plant 's abili ty to compen ate and grow into open spaces (Hal loin 1983). 
The effects of non-lethal eedling infections which may delay fruiting and reduce 
yields, however, may be imponant. 
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The application of Temik-TSX also provided excellent control of early season 
thrips and root-knot nematode infection . Controlling thrips and nematodes is 
important for earl y season seedling vigor and to fac il itate weed control. Control of 
these pests is also important because they can increase the severity of seedling 
di seases. 
Regard less of the year and weather conditions, the Temik-TSX plots produced 
greate r yie lds than the control plots on all planting dates, and on most of the dates 
the differences we re statisticall y significant. The re lat ive ly sma ll differences in 
yie ld between the Temik-TSX and control plots observed in the earl y plantings in 
1934 may be the result of lowerthrips numbers in early May compared with the other 
two years. When adeq uate moisture was avail able for stand establishment ( 1984 
and 1985), yields in the Temik-TSX plots were generally not influenced by planting 
date. Yie lds in the control plots under adequate moisture conditions dec lined with 
de lays in planting. This decline appeared to be re lated to increases in the thrips 
popu lati ons on seedling cotton during May. Inadeq uate moisture in 1986 appeared 
to negate the other fac to rs, and yie lds increased in both the Temik-TSX and control 
plots as plantings were delayed. Stands increased, probably as a result of the 
decreas ing time between planting and the drought-breaking rains of late May and 
June. 
In general, the highest positi ve assoc iations between week ly white fl ower 
counts and yie ld occurred in Week 6 (2 1-27 July), regardless of early season pest 
control (with and without Temik-TSX). The assoc iations determined in Week 6 
were as high as those determined by acc umulating weekl y flower counts over the 
same six-week period (Weeks 1-6). When degree-days were used, the highest 
positi ve assoc iati ons between white flower counts and yie ld occurred at DD 1600 
to 1700 fo r the cont rol plots. 
In genera l, higher coeffic ients of determination between flower counts and yie ld 
were detennined fo r the cont ro l plots than the Tem ik-TSX treated plots. The lower 
assoc iati ons for the Temik-TSX plots are probably the result of lower boll retention 
resulting from a g reater boll load in these plots. The highest pos itive assoc iations 
between fl ower count s and yield occur around the time of peak flowering, which 
corresponded close ly wi th Week 6 (2 1-27 Jul y) in thi s study or 1600 to 1700 DD. 
Although planting dates in thi s study occurred over approximately six weeks 
each year, the differences in plant phenology by late Jul y forthe individual plantings 
were small , since few degree-day units accumulated in April. According to the 
result s of thi s study, plant that reach peak bloom much later than Week 6 are not 
like ly to produce as many harvestable open bolls during a normal season as plants 
reaching peak bloom by Week 6 (late Jul y). The best re lati onships between wh ite 
flower count s and yie ld can be expected to occur around peak bloom, and 
un fortunately , can be expected to occur in lower yie lding cotton with less than 
adeq uate pest control. 
The in-furrow appli cati on ofTemik-TSX provided excellent control of the early 
season pest complex (thrips, nematodes, and seedling di seases) in cotton and 
increased yie ld. An informed decision to use it should be based on economic aspects 
and on an analysis of its expected effect on plant populati ons, seedling hea lth , 
cont ro l of early season insects and nematodes, and yie ld . 
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